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The estinated aÉa o|standing waler bodi.s ií Kazakhstai oppruxiúatcly is 100886l kml
iloluding the bi8lakca (c'g' caspiÚ sea' t-als Bá|khah erc') wbal coíplisc 37 % ofthe to|!l aÍ.a
ol the country' and lh. sálin. slmdine walÍ bodi.s (Émanent & inlcmit|ent) aE onc ofúe nosl
imporrant agÜa|ic habitlB on the 3b.ppe in Keathslin' Thc (oIo8y of |a.g. salií. lak6 .'.
É|álively w.ll tno*n íc.spio s.a. ABl s.o. Lat. Balkbash. Latc Tc.giz. ljkc Atalol). but üc
eolo8y of '.sall.i' sh!|low pdÍane md intmin€ gli.e lote'panís.tlÚds e l6s lno\w
in úis @a' Thcr.foÉ glinny ed mpl'c í.tur of 27 gliíe sballo{ slanding waler Mics wcrc
chaEcleli-d in ihis südy on tnc centÍ!| AshÍ sleppe (Noín Koaklsun)' Most of 'n@ w.F
h)peBaline. Úd had hypcnrophic statu bascd on lolal pnospnorus (TP) conc.nhlioí' Thcy
showed nesr- o!- hypcnrophic stetus based on chlorcphyll d conccnrBlion, but the chlorphyllt
conccnletion lndeMlinates Ihe trophic stalus oa thc lales, conccming the hign se*onal
nucMtion o| th. planklonic al8ae. Allhough úe TP concenlBdoí may depend on the laÓd us
arcund the \i?te. labls. bul *c cmol níd si8nificant dif€Enccs anonB th€ pfulecrcd' non
prctcd.d &d inpona biid lopularion catcgo.i.s ofrhe inv.srigar.d wal.B,
K.' sor.|': glin. latc' h}FMIinc. h'peírcPhic' tolal phosphofur' bird Épulation
The|e are morc ihan 2300000 |akes ií thc cls (lomcr UssR), bul moí o|then (99'2 %)
alc smal|and shallov. *ith aí lrea ofl$s tfian I kBl (A|adin & Plomiko!. |993). B*ause o|sna||
siz. and sha u owness lhcse í and in8 Nater bodi.s llo latic ularl y endon g.red ecosystem i n rhe á d d
lumsian í.ppe by the clinat. chanee cofobincd s'ith human aciiviti.s (e'!' Aml s.á) Besidc lhc
1i.\ic.tlio! 1i: i:].r*. .]. \x iii:) ar. a]50 bcjíg i$u.\t jn inlaid {au!in! $a'.s rIrhe siepÍ'es'
Bascd on G|obal L'}.s and w.tlandl Dalabase oLwD (L€hne. & Dóll' 2004). úe éslinaled aRY
by cls lahniqüs ol slandió! vat.r bodies in Kaz.bsle aPPrximalcly is 10033ó | lT: including
úc bi8 |alcsc'g, c6pian s.a' lbc |ale b€d ofAn|sca. L.ks B'löasb elc, whal compri* 37 %of
th. lolal a!.a of rwa}hslln. Tbe .íimaled spalial dislribulion Tf th. slanding vate. bodics in
(azakhÍan cm be seeí oT lhe Flg' l.
Thc plopor'ion ofpcmanent lakes h 829/0 and lhe pÍoporlion ofnltemittenl (astrtjc, noí
pcmancíl Natel) Iaks Úd w.tlÚds is l]%, *hilc the.o.tribulion olfrcshw.lcr natshes. feís.
Í]oodl'lains alto8eúé.4 96 díd lhe reseryoin havc only l% spalialcontribulior tT lhe totll aEa of
standin8 waleu in Kazakhíin' Tbc nosl ofthc pcmanent md.lhoí al| o| in!.mittcnt latcs.
Ba*d oD 1üe spati!| íllislics, óe 9liTe í'ndi'lB waler bo<ties a'c inpoíínl cnvireme.t'|
faclos on üc sepPo in Kzlk}skn, Tbe .co|osy ol hrg. gline lakes l'9 lcIalively *'ell known
(cas'ian sea, Aral sea, Lak. B!|khsh' Lake Tenriz' Lakc A|akol). b úc ccologyof ''snauei'
shí|low pcmanfutand nÍcnniltll saline lalcípaníwollands are less known in lhjs rca Tnerc is
an o]d.r gcogiapbjcal ov€Biew aboul dlc |xkes.INonh (aAkl'slan 0anh|oBa et al'' l9ó0), and
$vera| ncv data are also ávai|ab|e aboul lhe ggolraphical descnption' .sp.cia|Lv bi.d population
slalcs sith some watcr qu'|ny dat. (BpÚnHa lnd 6l)!.l| cr d|.2002), bUt lhc trophic sarus oÍthe
|akes have nol bccÓ stüdied lel
B.c *oftbe impoíancc o|gline standilE satcu. ou. goals seE lr delemine lhe acfual saliniIy
ánd Úophic NaEsofsomc charuclcrislic shallÓs (aler bodics Tn the steppcsofNoíh ('zálnían.
,ndelduaresonreenfironhcntl|faclo^iegardinglhcslliíilyándtrephicsalcoflheselakes,
!'
''ig- l Thestandin8 walcl bodies 'n KdJkhí'Í (soulcc: LehÍe.B & Dö|l P 2004 Globa|
Lál.s and \rtlhíds Dalablsc' cL\D)
slu.t' íles and melhods
The sfudy aFa h lo.ilcd in Noíh K&akhn.I seppe álo.g a 1000 tn ránge Éom d1c
weslem paí o|KosiaMy counly l|o!g ^ qmola lr Pdvlo!.r.Tunty to the easlch slcppe' To1al|y 2?
shaLlow pemanentmd inremilrcrt saline lakes. or wctlands withope. wate! body were studied on
the ficld d ]7 v'ater s!'np|cs wcÍc lakeb duní! |he 20|.l 2015 pe.iod in May (!.ig' 2)'Eigil|of
invcsli8alcd |.kcs snuatd o. Fotect.d siles as llípr'NcMii ]anok4lK l(oprílxHlc(Hii
oÚ.rllx (o!po T€mo)' and AjÍlH ]laD lerpu'T. wbile t6 slrc nol pol*ted by nafuE
conseNalion inve ions Thc prtcction slalL\ sas also considc.ed uling üc d.u elzlulion ($c
+Fig' 2 The loca|ons oisdnlr|ing sil €s i|r Noíh Kazakhían
,i
somc o| basic physi.xl data (e.s $l1.Í dcplh. tcmpe.atuE) weE mcasurcd and rvaler
sanp|cs !e.e lJL.n on |oo. fÍon thc *'ater .t each lak. The c|ectd. conJucljvil! (Ec) was
neasured on lhe l]e]dbyNTW Nlulrilinc P ]| ficldiDstruÚent withTetr.con ]25 e]ecÚodc' 1}s.d
on our colibrNljon bcívcci TDS ald cotrducllvÍ} Ícsullell that saliniN ciD bc cíimaIed !]r
.ond!Úni1],1[c] n dr. jn1Jíigltü] tr.tels:
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B6'u* úe nuEiflt load of aqútic bnG úay a|9 h. aí inpoÍlonl factor con€miry tn. Íophic
íale ofsha|lo* wtes (Bofu el a|'.2008.: 2008b). ú á|$ id.nlificd Úd omled tn. birds on the
*at.r bodi6 al lhe w. tine' Üd.ddilion!| infomalion *íc col|mtcd frm Ieal q!€fu abour
|h€ size md compcnion of bird Popul.|ions' Th. lisl olconsidc'.d aqua'i. bird sP.i.s list is ií
T'ble 2' Baed on thse infomatiT. wc dct.min.d th@ |a*.s and Mt|aÍdl whec ihedanl
(si8íificano búd populaliom weÉ exi$ing l*c Tab' l )'
The lola| phosphoru (TP) concenÍElion wTÉ d.tcmincd sp€c|rcpbotomelnally (MeüeI &
CoNin, 1965) in the labomtory. To m.asur. chlomphyll a watc. samplcs weE filt red rhNgh a
GF-s 8lass fib.€ 6lte. aÓd the concenhtion ws dctemined spctÍophotonetrically wilb hol
methmol extaction (weuel & Lite.s. 199 I ).
Th. nappiíganal)se wa nade by AÍccls g soílworc' The slális|icál preedres and smpbs wele
cadied oul by OriginPrc 9 sotvarc with significancc l.v.l oa P < 0.05. Thc (rukal-Wauis
ÁNovA tcst was used forcomp.lison o|variable vith non.nomal distributioí '

The neasured md estinat€d data of th. investigat.d watcB are sumeised in Table I ' The
ncm wátü dep1h was vely sbauow (2ó cn) at lhe súlling po'nts' The sahny vdied ií a widc
fuge (Fig, 3'), betweeÍ l ed 134 g r| coícentralion Úitn h'ldsalinc avm8c value (67 g r|) in
dE 27 waler bÓdies dÜing tne ilvestigatioí penod' Propoíionally, 4l% of the lakes weÉ
nylersalino' ]5% o| Úrch mcsosalin€, 12% ol lhen ]rFosoline' whil. only ] lalc wa sÜbs.line by
the i ematioml teminology (Harmer' 1986)' N.veínelcss, thelg wó e obviously invase but
non'signincd nonlinear relaiionship bet*€en {alel deplh and salinity'
Fig,3 The salinily of$e investigrled waler bodios
The tÍophic status can be idcntiÍod by tolal plosphorus (TP) co.cenliation accolding !T lhe
oEcD (1982) clasificltion Th. TP varicd in a widc mnge (|ig. 4')' botwoeí 26 ed l l22 !g r.
witn m avelage coucentÍalion of 273 lg L 'in thesc laks duriÍg rho iív€íigation peliod.
PmpoÍionally, the 81% of the Úat€N wüe h'!.rlrophic. 15% ofthen euüopbic' wüile ole waler
was mBotropüic by TP' 1he exlr.ede bienest con@ntEiions ( l l02 md l l 22 llg r.) occmd those
llkes, which weF locatcd very close to lhe setllemonts, ú<] nay iídicáte üe human pollution.
Ftg.4 Th€ totalphosptoros (TP) concmhation o|the investi8atcd wates
we have foMd sone bul íon significant diÍIorences between TP coí@ntation ofthe Iakes
in lhc invcíigatccd lánd use calegori$' The non.plotected la]G nad highest TP concenlralions bu|
not at all sites' and the relatively lovcst concenÍatioN occuíed in the protected lakes, while the T?
concenlBtions were belweeí thm in laka havinB impoíanl bird popu]alioís (Fi8' 5 )'
rig. 5 The tot6l phosÉorus (Tl) con@trati@ o| the iútstigated MleB i! tb. p!otc.t.4 nm
plotecled úd inportmt bild poplation etegoli6 ( nedim, E neB!, t Din'' T od')
Trophic statÚ may .lso be cneactelised by c}lol@byll a @ícenEation aner oEcD (] 982)
clsjlicatioí. tbo chlolophyll a conce ratio! álso @ied in widT rugE, betrm 5 ed 378 !g L.l
(Fig' 6') with & aveE8e concentiatio! of 37 pg L'' Prportiolally' 30% of lb. l.]]G reÉ
h'lerEophio. 5270 ofthm .ulrophic' while oÍny 19rcl" oI the lake m negokophic'
Fig. 6 Tne chlorcphyll a colc.ítation of the inBti!áted waten
Íbe shlllow salinc staÍdilg wter bodi€s ooMot & intemiti.nD de oíe of th€ mosl
imporlaít aqutic habitats ol 1ho stePpe of(az*n3te' Mst oflbeb were hporsali!.! md mst of
theB had b'pertoPhic stafus bsed @ told lnosphoE (IP) @íceÍtgtion' Tley nad oesc eu
hpe!Íopbjc slafi! bded on chlo'ophyll a @n@tration' but tbe cbloloPlyll 4 coó@halion
ude!€stiMt.! tne bphic 8lalus ol üe9 lak.s, .oncming úe hi8h s*soMl fluct@tio! of th€
pla'kolic atg&' Áltholeh the T! @melbutiotr m'y dacnd oÍ thc land uT eoud 1he Blct
tables. bul we mot |Dd siglificÚl diÍf.r@cs mong rhe pÚtected' ío. Prcteclcd md inpoite!
bild population caLgories of tne investigar.d wat6. More detailed e@logi6t dd linnological




This pojcct wa cÚied rlt based on sien'iÍc and lccbnical coopedioÍ agÉmenl betw.cn
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